Mutations in the 3' untranslated region of FUS causing FUS overexpression are associated with amyotrophic lateral sclerosis.
Mutations in the gene encoding fused-in-sarcoma (FUS) have been identified in a subset of patients with sporadic and familial amyotrophic lateral sclerosis (ALS). Variants in the 3' untranslated region (3'UTR) of FUS have also been reported in ALS patients, but their pathogenic role has not been assessed. We sequenced the whole 3'UTR of FUS in 420 ALS patients who were negative for mutations in the currently known ALS genes and in 480 ethnically matched controls. We detected four 3'UTR variants (c.*48 G>A, c.*59 G>A, c.*108 C>T and c.*110 G>A) in four sporadic and in one familial ALS patients compared with none in controls (P = 0.02).We investigated whether these variants impaired FUS expression in primary fibroblast cultures from three patients harbouring the c.*59 G>A, c.*108 C>T and c.*110 G>A variants, respectively. The pattern of FUS expression was also investigated in fibroblasts from one ALS patient with FUS R521C mutation, in two ALS patients without mutations in the known ALS genes and in four control individuals. By immunostaining and immunoblotting, large amounts of FUS were observed in both the cytoplasm and nuclei of mutant 3'UTR FUS fibroblasts. In FUS R521C mutant fibroblasts, we observed a slight increase of FUS in the cytoplasm associated with a remarkable loss of detection in nuclei. Our findings show that mutations in 3'UTR of FUS are overrepresented in ALS patients and result into translation de-regulation of FUS. Overexpression and mislocalization of wild-type FUS likely contribute to ALS pathogenesis in these cases.